When infants are suffering from gastro-enteritis a knowledge of their water metabolism becomes all important; the prevention and the relief of dehydration being the most diffiLcult parts of their treatment. Dr. McCance and I have been studying the function of the kidney in the early weeks of life. The results of this work have shown that the excretory function of the kidney is still in a developmental stage and that an infant is only able to maintain the stability of his internal economy if he has enough water available for excretion. It is no chance provision of nature which gives a baby plenty of water with his food.
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DISCUSSION ON WATER METABOLISM IN SICK AND HEALTHY INFANTS
Dr. Winifred F. Young [Sucimmary] When infants are suffering from gastro-enteritis a knowledge of their water metabolism becomes all important; the prevention and the relief of dehydration being the most diffiLcult parts of their treatment. Dr. McCance and I have been studying the function of the kidney in the early weeks of life. The results of this work have shown that the excretory function of the kidney is still in a developmental stage and that an infant is only able to maintain the stability of his internal economy if he has enough water available for excretion. It is no chance provision of nature which gives a baby plenty of water with his food.
A full-term babv contains 75 to 80% of water; an adult only 60 to 65%. Furthermore, about 65% of the body water in infants is extracellular, but only 280/ in adults. The mineral pattern of the extracellular and intracellular fluids is, however, the same throughout life. A baby requires much more fluid per kg. of body-weight than an adult and even on a basis of surface area the fluid intake ought to be higher. This is not because the losses by the skin and lunigs are abnormally high; these are lower per square metre of surface area in new-born infants than they are in adults. The urine volumes, however, should be considerably larger. This fact is to be correlated with our discovery that the infant's kidney is a relatively ineffective organ particularly at low urine flows. We have found that the urea and mineral clearances per square metre per minute are always low at birth, and that they diminish still further if the minute volumes are small. They are lower in premature than in full-terimi newv-born infants, but thev increase towards the adult leVel during the first year of life. It is a well known clinical observation that premature infants are very liable to wodema and their low mineral clearances are an obvious explanation of this. The glomerular filtration rates also have been measured by estimating the inulin clearances of a few babies. These too are low, judged bv adult standards, and vary with the state of the infant's hydration. For these reasons any infant short of water is likely to have renal failure and one who is fed on cow's milk suffers sooner than a breast-fed baby, because his food contains more protein and salt.
An infant needs extra water whenever the output by the skin, lungs or bowel is increased, because his urine voluLmes must not be allowed to fall. Water should be given if a baby is feverish, but salt must be given as well if he is suffering from diarrhoea and vomiting. The objects of treatment are to restore the volume and the normal composition of the body fluids. The only electrolvte needed is sodium chloride for the others are supplied by the processes of metabolism. Since the gastro-intestinal secretions may be regarded as isotonic, the amount of salt lost in them corresDonds to the amount that would have been contained in an equivalent volumne of 0-96X NaCl. A hypotonic solution of salt should, however, always be given to an infanit with gastro-enteritis unless he is taking water bv mouth because water, buLt not salt, is excreted by the skin and lungs.
If fluids are to be given bv the intravenous route and 090°,) NaCl and 5% glucose solution are available for the infusion, the proportion of each in the volume of fluid to be given can be varied according to the needs of the patient.
If the dehydration has been mild we have given, without waste of time, a solution of glucose and salt up to 3%1 of the body-weight, and, if severe, up to 6%/ or 7% of the body-weight. The solution has generallv been a mixture of 0 9% NaCl and 5% glucose in equal parts. This was followed by a maintenance infuLsion of one part of 0-90% NaCl to four parts of 5%1 glucose to supply the normal daily requirement (2 to 2%/2 oz. per lb.
body-weight). If the diarrh(ra has been verv profuse, it has sometimes been necessarv to give more of the 0 90/ solution of NaCl. In order to enable the body to regulate the pattern of its mineral composition, enough water must be given to establish a free flow of urine ancl both the dehydration and the oliguria should be relieved within a few hours. It is sometimes possible to do this in an infant who is not vomiting by giving him fluids by mouth, but his salt requirement needs to be assessed just as carefully as if fluids are being given parenterally. The rectal route is only useful as a method of supplementing the oral intake, if a patient is vomiting but has no diarrhoea. A larger volume of fluid can be given by the subcutaneous route, but it also should only be used as a supplement to oral feeding because the solution to be given is isotonic (0.9%) NaCl. Glucose solutions should not be used on account of the danger of abscess formation. The intravenous route is frequently the only one by which the depleted body fluids can be restored sufficiently quickly. Moreover, if the infusion is efficiently given, it is the most comfortable procedure for the patient. Continuous drip infusions and infusions at four to six hourly intervals as a supplement to oral feeding have both been used. Whichever route is chosen accurate charting of the output is essential in order to estimate the day-to-day requirements. Daily weighing of the patient is very helpful. The change in weight is a much more sensitive indication of the water balance than estimations of the serum chemistry. There are dangers in giving too much salt and in giving too little. If more is given than is excreted either the concentration in the body fluids increases or cedema fluid is formed; both prejudice recovery. It is not possible to relieve dehydration associated with salt deficiency without giving enough salt, and if large volumes of glucose solution are given, there is a risk of water poisoning.
The difficulties of treating infants who are suffering from gastro-enteritis are due to: (1) the persistence of vomiting and diarrheea, and (2) the complications, e.g. stomatitis. Nevertheless, if an infant can be kept in water and salt balance for a few days, it is surprising how often he gets better, while if he is allowed to become dehydrated a second time the prognosis is invariably worse. An acute infection is more dangerous to a baby than to an adult, but if he recovers, he suffers from no permanent disability. Detailed medical and nursing care are necessary in order to regulate his water metabolism while he is sick, but he may pass from extreme dehydration to perfect health in the course of a few days.
Dr. R. A. McCance: Salt deficiency and dehydration.-There is a very great difference between true dehydration, that is to say a loss, or a deficiency, of body water, and a state of salt deficiency, which is usually brought about by a loss of water and salt with partial or total replacement of the water. This distinction was first brought out by Kerpel-Fronius (1935) and it has been elaborated by Nadal et al. (1941) . I can perhaps illustrate the difference most forcibly by my own personal experiences. When I made myself salt deficient in 1935, I only managed to lose about 6 lb. of weight, but my plasma proteins rose from 7-2 to 8-2 g. per 100 c.c. and my haemoglobin from 13-8 to 17'4 g. per 100 c.c., so that there was clear evidence of severe haemoconcentration. This was accompanied by the signs and symptoms of a diminished blood volume. I was unable to take any exercise without breathlessness and slight anginal pain, and I know from my experiments on other people that my glomerular filtration rate undoubtedly fell. The amount of sodium in my serum was below its normpal level and I had cramps.
When I dehydrated myself early this year, I lost practically 10 lb. of weight without any difficulty at all. My serum sodium rose to abnormal levels, but there were no changes in my plasma proteins or hiemoglobin. I suffered no reduction in my blood volume and in consequence there was no fall in my glomerular filtration rate and I was able to take exercise with fair comfort in spite of my loss of weight. In both experiments my intake of food was sufficient for my needs so that loss of weight on account of starvation may be excluded.
In clinical medicine, true dehydration is not often met with in temperate climates, except perhaps after surgical operations involving the gastro-intestinal tract, in high fever, particularly in infancy, and during the first few days of life. It is unfortunately common enough to-day during lifeboat voyages and after forced landings in the desert. We usually have to deal clinically with a loss of salt as well as water, for this is the fate of patients with vomiting or diarrhoea, and of patients with diabetic coma and Addison's disease (McCance, 1936) . All such should be given salt as well as water, but after the body-weight has been restored by saline solutions it is better to switch over to 5% glucose for intravenous infusion unless salt is still being lost. The administration of glucose solutions provides water for the losses by the lungs and skin without overburdening the kidneys with salt (Jones and Morgan, 1938) .
Dr. Avery Jones suggested that clinicians were lulled into a sense of false security by the name normal or physiological saline arid therefore did not worry about giving large amounts to sick children. It had been shown conclusively that adult post-operative cases could be given a great excess of salt by the routine use of normal saline and this caused water retention with hvdrxemia and a tendenicv to oedema of the lungs or of the intestinal suture line.
Many sick infants received at least 12 g. of salt, an amount equal to the total salt content of the body of an infant and equivalent te 3',2 oz. of salt for an adult. Dr.
Young had shown clearlv that the infant's kidney was quite unable to deal with such amounts and therefore the infants tended to become (cdematous with salt-bound water and yet had no water available for the normal losses from skin and lungs. He wondered whether sufficient attention was paid to the vitamin B complex in such children for it had been stressed recently that there was a quantitative relation between the glucose and the vitamin B requirements. If a deficiency existed the infants could develop a condition equivalent to an acute beri-beri. He would like to know whether others had had success with the use of tibial marrow transfusions and said it had proved satisfactory in five out of six infants he had recently treated.
Dr. Richard Dobbs: This discussion serves to show to what a large extent practising piediatricians are ignorant of the very important biochemical and physiological changes which manifest themselves to them as " dehydration ", " shock " and "collapse" in infants suffering from acute gastro-enteritis. The important questions are firstly, what is the most useful, or, rather, the least dangerous fluid to use, and what is the most valuable route? From clinical experience it seems that the oral route may be unsatisfactory because of vomiting or because the fluid may not be absorbed, and that the intravenous route has its dangers. The subcutaneous route is undoubtedly the safest, and by it saline or any other electrolytic solution is satisfactorilv absorbed. I would like to stress that though it is probablv the most satisfactorv for experimental purposes, the intravenous route is dangerous unless more care and constant attention are available from both nursing and medical staff than is usually the case. Vascular and right heart failure, and cerebral pulmonary oedema follow on too much or wrong fluid very much more easilv with intravenous than with other roultes of administration. [December 8, 1942] The IEtiology of Erythroblastosis Faetalis and Certain Haemolytic Transfusion Reactions, with Special Reference to the Rh Factor By P. L. MOLLISON, M.B., M.R.C.P.
FOR a long time it has been recognized that the clinical conditions known respectively as hydrops fcetalis and icterus gravis neonatorum are closely related and, since the publication of Diamond, Blackfan and Baty's paper in 1932, it has been realized that so-called congenital anamia of the newborn is a further manifestation of the same disease process. Although the relationship between these different syndromes has been generally recognized and the clinical and pathological features of each one fully described, there has been very incomplete uinderstanding of their atiology.
Diamond and his co-workers pointed out that extramedullary hamatopoiesis occurred in all three conditions. They accordingly revived an old term " erythroblastosis " to describe all three svndromes and to give prominence to their belief that abnormal hoematopoiesis was the primary disorder. This view was challenged by Parsons, Hawkslev and Gittins (1933) who considered that a haemolytic process affecting the red cells, or rather the whole erythron, was the plimary feature and that the ervthroblastosis was merely a response to this destruction.
'rhe rapid fall in blood-count after transfusion observed in some cases of icterus gravis neonatorum by Hawksley and Lightwood (1934) was cited bv them as fturther evidence in favour of the haxmolytic theory.
Although the view that these syndromes are characterized bv haemolysis was widely accepted in this country, there was a complete ignorance of the cause of the hcemolysis.
In 1941, however, Levine and his co-workers demonstrated that the cause lay in isoimmunization of the mother during pregnancy. They showed that the recently discovered Rh agglutinogen was intimately concerned with this process in the majority of instances.
